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Detailed Action 
Drawings 

Figure 1 should be designated by a legend such as -Prior Art- because only that which 
is old is illustrated. See MPEP § 608.02(g). Corrected drawings in compliance with 37 
CFR 1.121(d) are required in reply to the Office action to avoid abandonment of the 
application. The replacement sheet(s) should be labeled "Replacement Sheet" in the 
page header (as per 37 CFR 1.121(d)) so as not to obstruct any portion of the drawing 
figures. If the changes are not accepted by the examiner, the applicant will be notified 
and informed of any required corrective action in the next Office action. The objection to 
the drawings will not be held in abeyance. 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1 - 7, 1 1 - 1 7, 21 - 26, 28 - 40 are rejected under 35 U.S.C. 1 02(b) as 
being anticipated by Watson (US patent Number 6,445,322). 

3. Regarding claims 1 , 24, 28, 40, Watson discloses a current steering digital-to- 
analog (DAC) and method (figs. 1a - 2), comprising: a plurality of current steering 

segments (101-1 101-n) each comprising differential transistors to steer a current 

from a summing node to either a positive output or a negative output of the DAC (col 2, 
lines 6-15); and a control circuit to reduce a variation of a voltage present at the 
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summing node of each of the current steering segments (col 1, lines 24 - 34) [note that 
it is indicated that each of the current cell shown in fig. 1 comprises a control terminal 
that is used to control the differential input stage of the current cell, thereby in controlling 
the differential input stage of the cell the control circuit is reducing the variation in the 
voltage present at the summing node in response to the output]. 

4. Regarding claims 2, 29, 31 , 32, 34, Watson discloses a current steering DAC and 
method (figs. 1a - 2) wherein the control circuit comprises a first control circuit to reduce 
the variation of the voltage present at the summing node of each of the current steering 
segments steering current to the positive output in response to a voltage present at the 
positive output [note that it is indicated that each of the current cell shown in fig. 1 
comprises a control terminal that is used to control the differential input stage of the 
current cell, thereby in controlling the differential input stage of the cell the control circuit 
is reducing the variation in the voltage present at the summing node]. 

5. Regarding claim 3, Watson discloses a current steering DAC (figs. 1a - 2) 
wherein the control circuit comprises a second control circuit to reduce the variation of 
the voltage present at the summing node of each of the current steering segments 
steering current to the negative output in response to a voltage present at the negative 
output [note that it is indicated that each of the current cell shown in fig. 1 comprises a 
control terminal that is used to control the differential input stage of the current cell, 
thereby in controlling the differential input stage of the cell the control circuit is reducing 
the variation in the voltage present at the summing node](also, at the other end of the 
circuit a control terminal is also used in the transistor, for instance (d1 bar)]. 
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6. Regarding claims 4, 33, Watson discloses a current steering DAC and method 
(figs. 1a - 2) wherein the control circuit [the control circuit as noted in col 1 , lines 24 - 
28 is at the input of the first transistor] comprises an operational amplifier (203, fig. 2) 
including first and second input terminals and an output terminal, wherein the output 
terminal is electrically connected to a substrate terminal of the differential transistor (fig. 
2), that is electrically connected to the positive output, of each of the current steering 
segments (fig. 2)[note that fig. 2 is a representation of a current cell in which a control 
circuit is used at the input of the transistor]; a reference voltage source (Vbias2) 
electrically connected to the first input terminal of the operational amplifier (203); and a 
transistor (201) including a first terminal electrically connected to the second input 
terminal of the operational amplifier (203), a second terminal electrically connected to 
the positive output (fig. 2), a control terminal electrically connected to a constant-voltage 
terminal (note the constant voltage at the top of the upper transistor], and a substrate 
terminal electrically connected to the output terminal of the operational amplifier (fig. 2). 

7. Regarding claim 5, Watson discloses a current steering DAC (figs. 1a - 2), 
wherein the transistor comprises fingers of substantially the same length and width as 
the differential transistors that are electrically connected to the positive output of the 
DAC (figs. 1a -2). 

8. Regarding claim 6, Watson discloses a current steering DAC (figs. 1a - 2) 
wherein the transistor is configured to have substantially the same drain current as the 
differential transistors that are electrically connected to the positive output of the DAC 
(figs. 1a -2). 
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9. Regarding claim 7, Watson discloses a current steering DAC (figs. 1a - 2), 
wherein the first input terminal of the operational amplifier (203, fig. 2) comprises a 
positive input terminal of the operational amplifier, and the second input terminal of the 
operational amplifier comprises a negative input terminal of the operational amplifier 

(fig- 2). 

10. Regarding claim 11, Watson discloses a current steering DAC (figs. 1a - 2) 
wherein said transistor comprises a field effect transistor (FET) (figs. 1a - 2). 

11. Regarding claim 12, Watson discloses a current steering DAC (figs. 1a - 2), 
wherein the first terminal of the FET comprises a source terminal of the FET, the 
second terminal of the FET comprises a drain terminal of said FET, and the control 
terminal of the FET comprises a gate terminal of the FET (figs. 1a - 2). 

12. Regarding claim 13, Watson discloses a current steering DAC (figs. 1a - 2), 
wherein the terminal comprises a ground terminal (106b, fig. 1a). 

13. Regarding claim 14, Watson discloses a current steering DAC (figs. 1a - 2) 
wherein the control circuit [the control circuit as noted in col 1 , lines 24 - 28 is at the I n 
put of the first transistor] comprises an operational amplifier (203, fig. 2) including first 
and second input terminals and an output terminal, wherein the output terminal is 
electrically connected to a substrate terminal of the differential transistor (fig. 2), that is 
electrically connected to the positive output, of each of the current steering segments 
(fig. 2)[note that fig. 2 is a representation of a current cell in which a control circuit is 
used at the input of the transistor]; a reference voltage source (Vbias2) electrically 
connected to the first input terminal of the operational amplifier (203); and a transistor 
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(201) including a first terminal electrically connected to the second input terminal of the 
operational amplifier (203), a second terminal electrically connected to the positive 
output (fig. 2), a control terminal electrically connected to a constant-voltage terminal 
(note the constant voltage at the top of the upper transistor], and a substrate terminal 
electrically connected to the output terminal of the operational amplifier (fig. 2). 

14. Regarding claim 15, Watson discloses a current steering DAC (figs. 1a - 2), 
wherein the transistor comprises fingers of substantially the same length and width as 
the differential transistors that are electrically connected to the positive output of the 
DAC (figs. 1a -2). 

15. Regarding claim 15, Watson discloses a current steering DAC (figs. 1a - 2), 
wherein the transistor comprises fingers of substantially the same length and width as 
the differential transistors that are electrically connected to the positive output of the 
DAC (figs. 1a -2). 

16. Regarding claim 16, Watson discloses a current steering DAC (figs. 1a - 2) 
wherein the transistor is configured to have substantially the same drain current as the 
differential transistors that are electrically connected to the positive output of the DAC 
(figs. 1a -2). 

17. Regarding claims 17, 36, 37, Watson discloses a current steering DAC and 
method (figs. 1a - 2), wherein the first input terminal of the operational amplifier (203, 
fig. 2) comprises a positive input terminal of the operational amplifier, and the second 
input terminal of the operational amplifier comprises a negative input terminal of the 
operational amplifier (fig. 2). 
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18. Regarding claim 21, Watson discloses a current steering DAC (figs. 1a - 2) 
wherein the transistor comprises a field effect transistor (FET) (figs. 1a - 2). 

19. Regarding claim 22, Watson discloses a current steering DAC (figs. 1a - 2), 
wherein the first terminal of the FET comprises a source terminal of the FET, the 
second terminal of the FET comprises a drain terminal of said FET, and the control 
terminal of the FET comprises a gate terminal of the FET (figs. 1a - 2). 

20. Regarding claim 23, Watson discloses a current steering DAC (figs. 1a - 2), 
wherein the terminal comprises a ground terminal (106b, fig. 1a). 

21. Regarding claim 25, 39, Watson discloses a current steering DAC and method 
(figs. 1a - 2) wherein each of the current steering segments comprises a current-setting 
transistor for setting the current through the corresponding current setting transistor 
(figs. 1a -2). 

22. Regarding claims 26, 39, Watson discloses a current steering DAC (figs. 1a - 2), 
wherein each of the current steering segments comprises a cascode transistor for 
setting a drain-to-source voltage of the corresponding current steering segment (figs. 1a 
-2). 

23. Regarding claim 38, Watson discloses a method (figs. 1a - 2) wherein controlling 
the threshold voltage on or more differential transistors electrically connected to a 
negative output comprised generating a differential voltage responsive to a difference 
between the voltage at the negative output and a substantially constant voltage and 
controlling the threshold voltage of one or more differential transistors electrically 
connected to the negative output using the differential voltage (figs. 1a - 2) 
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Claim Rejections - 35 USC § 103 

24. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

25. Claims 27, 30, 35 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Watson (US Patent Number 6,445,322) in view of the applicant's admitted prior art 
(APA). 

26. Regarding claim 27, Watson discloses all the limitation as discussed above 
except a current steering DAC that comprises a thermometer code decoder to generate 
signals for controlling the current steering of each of the current steering segments in 
response to an input digital signal. However, the APA, in the same field of endeavor, 
discloses a current steering DAC that comprises a thermometer code decoder to 
generate signals for controlling the current steering of each of the current steering 
segments in response to an input digital signal (fig. 1). Therefore, it would have been 
obvious to one of ordinary skill in the art at the time the invention was to couple the 
APA's current steering DAC that comprises a thermometer decoder in Watson's system 
in order to selectively steer current to either a positive output or negative out in the 
system. 

27. Regarding claims 30, 35, both Watson and the APA does not explicitly discloses 
a method wherein the summing nodes comprises a comparing means that compares 
voltage at positive output with a substantially voltage. However, one skilled in the art 
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would understand that if one has to vary the voltage one has to a have a reference 
voltage of which a comparison has to be made. Therefore, it would have been obvious 
to one ordinary skill in the art at the time the invention was made that the combination of 
Watson and the APA would perform the same function as the same invention and would 
achieve the same end result. 

Allowable Subject Matter 

28. Claims 8 - 10, 18 - 20 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

29. Reasons for allowing these claims will be provided in the next office action. 

Conclusion 

30. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

31. Tesch (US Patent Number 5,790,060) discloses a DAC having enhanced current 
steering and associated method. 

32. Huang (US Patent Number 6,696,894) discloses an operational amplifier with 
independent input offset trim for high and low common mode input voltages. 

33. Yao et al. (US Patent Number 09/749,976) discloses a current steering DAC and 
unit cell. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jean B Jeanglaude whose telephone number is 571- 
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272-1804. The examiner can normally be reached on Monday - Friday 7:30 A. M. - 5:00 
P.M.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Tokar can be reached on 571-272-1812. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Jean Bruner Jeanglaude 
Primary Examiner 
October 28, 2004 



